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CORRIGENDA, PART I. 


PRAFAT. pag. vir, lin. ult pro 8 1 375 lege F 26, 7 x, pro 8 162, 
* lin. ult. 1. § 155 et {\ 205, not, (p) | 


Pars PRIMA, p. 2, & 5, pro Daniel, l. Jacobus. p. 6, not. 2, pro Inſti 
tutionis—celebrantur, |. In r e 0, hk I; pro A. + B, l. 
A Xx B. — p. 10, § 17, pro Qwveryree I. Pwvevra. not. (4) lin, ult. pro 
$ 162—164, l. § 154—157.——Þ. 13, not. lin. 4. a fine, pro Bezar! l. Bezout. 
p. 18, § 36, lin. 3, pro ſemifſis, I. /emiſſis a.. p- 15 o, lin. 9, pro 
For it is, 1. For in GEOMETRY it is. hp. 31, § 73, lin, 6, pro nomini, |. 
nomine. 


Pas OT ORD p. 35, comma 4, pro puncti, l. 8 39, $ 84, 
| lin: 3, pro /atera, l. laterum co-ęſficientia.— Dele not. (g), et transfer ad p. 56, | 
F 124.— p. 42, Y 90, com. 1, lin. 6, pro vel 24A, l. vel 25A.—5. | 4 | 
4 92, inßere Caf. 2. Fluxio, &c. p- 44, $-94. 


Caf. 4. Le ge, Fluxio Jignitatis cujuſvis negative (A= ") os indici illius 


di guitatis (— m), Pluxioni Wteris (2), 94/que co-efficienti (A* 1 fe continus 
duttis. bo. fluxzio a = = n — 94, in ae lin. 3, 
l TY , inſere 2 — aA” et agen, lin. ult. poſt — 


— ” s 8 Ks. pb. 


101 GPS 


=, inſere = 
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er minis l. termini. 
lin. ule. pro co-Hcienti I. co- icientem. 


darum. p. 77, lin. 3, pro premifſorum 1. præmiſſarum. 
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P. 49, \ 105, lin. 7, pro indicet l. mdut.——p. 50, lin. 3, à fine, pro 


p. 57, lin. 9, inſere (five chm = 1) = — j—P. 375 


Nr ＋ þ 

| FLSA IS 4. Ann WT: 
APPENDIX SECUNDA,—P. 76, not. (5), lin. 9, pro hixapedarum l. hexape- 
—p. 84, lin. 16, 
pro light l. life, —p. 85, not. lin. 4, 2 fine, pro an l. cur. p. go, lin. 4, pro 
cob ey I. νõECe /. p. 92, lin. 6, pro opiſicis I. opiſicio.—— p. 96, not. lin. 6, pro 
Naw 1. Nuvevy. P- IC4, not. lin. IO, pro HAL J. HeA-tog. X -P. 106, 


* , Ca a 


lin. 12, pro demonſtrari |. demonſlrare. © 


ADDENDA. 


PRS PrIMA—P. 3, $ 7. See laſt page of this, p. 19, 8 38, poſt— 
Newtoni difcipulis : nempe, 1. Robins, qui anno 1735, in 4 Diſcourſe concerning 


the Nature and Certainty of Sir lſaac Newton's Methods of Pluxions and of Prime 


and Ultimate Ratios ; —hãſce methodos, luculentiùs breviũſque expoſuit; magiſ- 
que ad mentem ipſius inventoris ſagaciſſimi, (meo judicio ſuffragantibus amicis. 
digniſſimis, analyſtiſque ſimul peritiſſimis, Epiſcopo Horſſey et Barone Maſeres), 


quam quilibet ex interpretibus inſequentibus; 2. Colſon, anno inſequente _— | 
in the Method of Fluxions and Infinite Series, &c. 3. Maclaurin, anno 1742, in 
A Treatiſe of Fluxions ; et his omnibus multo recentior, 4. Le Croix, anno 1779, 


in Trai!e du Calcul diſferentiel, edentibus analyſtis ſummis La Place et Le Gendre : 


. quorum ex operibus excerpta quædam hanc rem illuſtrantia proferre non 


, 8 
? % JE) 


pigebit. 


I. Robins's Account of the Methods of Fluxions, and of Prime and Ultimate Ratids. 


«© To avoid the imperfeQion with which the Method of 1 diviſibles was juſtly 


charged, (in which all curves are conſidered as compoſed of an infinite number 


of indiviſible ſtraight lines, and curvilinear ſpaces as compoſed..in the like 
manner of parallelograms ; which being an obſcure ànd indiſtinct perception, 


was obnoxious to error;) Sir aac Newton inſtituted an Analyſis for theſe 


Curvilinear Spaces, upon other principles. 


$4 J'S & 


problems concerning the Tangents of Curve-lines, and the menſuration 
4.5 


Hi 


« Confidering magnitudes, not under, the notion of being increaſed. by a 


repeated acceſſion of parts; but as generated by a continued motion or fux.; he 
: diſcovered a Method to compare together the pelocilies wherewith homogeneous 


A magnitudes 
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magnitudes 1 and thereby has dh an PRs s free from all obſcurity 
and indiſtinctneſs. „ 53 | 


ie Moreover, to facilitate the demonſtratiohs for theſe kind of Probſetiis he 
invented a /nthetic form of reaſoning from the prime and ultimate ratios of the 
contemporaneous augments or decrements of thoſe magnitudes ; which is much 


more conciſs than the method of eee uſed by the. ancients, yet 3 
equally diſtinet and coneluſive. ON 0 8. 775 Ao e 75 


7 


0 5 The petbod.. employed by the ancient Geometers (ſince RE TEN 
called the Method of Exhauftions) confiſts in deſcribing upon the curvilinear 


$5" 4.4 Wi 


ſpace: a rectilinear one, which, though not equal to the other, yet might differ 


from it leſs than by any the moſt: minute difference whatſoever, that ſhould be 
propoſed; and thereby proving the two ſpaces they would compare, could be 
neither greater nor leſs than each other. | 


« For example, in order to prove he equality between the ſpace comprebended 
within the circumference of a circle; and a triangle whoſe baſe ſhould be equal to 
the circumference of that circle; and its allilude to EO g Archimedes 


takes this method: 


e About the circle be eee a Polten Pee by aiptyins the ſides 

of this polygon, he makes it appear, that there may at length be circumſcribed 
ſuch a one as ſhall exceed the circle leſs than by any difference that ſhall be 
| Propoſed, how minute ſoever that difference be.—By this means it was eaſy 


to prove that the triangle aforeſaid is nol greater than the circle: : for were it 


greater, how ſmall ſoever be the excels, it were poſſible to circumſcribe about 
the circle a polygon leſs, than the triangle; but the circumference of the polygon 
is greater than;the circumference of the circle; therefore the polygon can never 
be leſs, but muſt be always greater than the triap le: (for the polygon is equal 
to a triangle, whoſe altitude 15 the f. idiameter 08 the OY and baſe equal to 
the circumference of the , 155 N therefore OE for the 


Anale 0 aue i £1 Ebro. u amin 0A . 40 Pl. 


Aimilar Poe of ; bt, infer 1730 it is ee fo for i ths n 9 0 5 5 1 than 


. 


The, ee e at fed Þþ it becomes 5 that 4 triangle. is neither | 


Q, E. D. 


— 3 


. en el IR U may Wo (FOND? mat to be ou aig the erica ty the | 


bd 3% 


circumſcribed polygon allo: for were it leſs, another triangle Whoſe' baſe is 


greater than its baſe, and height equal, might be taken which wotld not be 


_ greatef; than the circle; z but a polygon can be circumſcribed about the circle, 
the circumference of which ſhall exceed the circumference of the circle by leſs 
than, any e that Ren. * ame. eee by leſs than the difference 
| between 


\ 
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between the two baſes ; that is, the circumference of the polygon ſhall be leſs 
than the circumference of the circle ; and conſequently, the polygon leſs than 
the given triangle; therefore it is impoſſible that this triangle ſhould not 
exceed the circle, ſince it 1s greater than the polygon : conſequently, the given 
triangle cannot be leſs than the circle. . 83 5 


Thus the circle and triangle may be proved to be equal by comparing 
them with one polygon only: and Sir ſſaac Newton has inſtituted upon this 
principle, a briefer method of conception and expreſſion for demonſtrating this 
ſort of propoſitions than what was uſed by the ancients; and his ideas are 
equally diſtinct and adequate to the ſubject with theirs, though more complex. 
It became the firſt writers to chooſe the moſt fimple form of expreſſion and the 
leaſt compounded ideas poſſible; but Sir J/aac Newton thought he ſhould 
oblige the mathematicians by uſing brevity, provided he introduced no mode 
of conception difficult to be comprehended by thoſe who are not unſkilled in 
the ancient methods of writing. 85 
I. Cass. * In this method, any fixed quantity, which ſome varying quantity, 
by a continual augmentation or diminution, ſhall perpetually approach but 
never paſs, is conſidered as the quantity to which the varying quantity will az 
laſt or ultimately become equal; provided the varying quantity can be made in 
irs approach to the other to differ from it by leſs than by any quantity how 
minute: fogver-that. can be aſſigned. Princip. Lib, I. Lem. 1, © 


Upon this principle, the equality between the forementioned eirele and 
triangle is at once deducible : for ſince the polygon circumſcribing the circle 


approaches to each according to all the conditions above ſet down, this polygon —/ 


is to be conſidered as ultimately becoming equal to both; and conſequently, 
they muſt be clleemed equal 10 eath other, That chis is a juſt concluſion is 
' maſt evident; for if either of theſe maghirudes be ſuppoſed leſs than the other, 
this polygon could not approach to the Jeaft within ſome affignable difference.” 

1 DeFiniT10N. © An ultimate magnitude therefore may be defined the limit 
to which: varying magnitude can approach. within any degree of nearneſs whatever, 


4bough it can ever te mage atjalitely equal % iI. 


«© Thus tht foregoitig tircle is io be called the ultimate magnitude of the 
polygon circamſcribing it; becaufe this polygon by increafing the number of its 
Aides can be made to differ from the circle lefs than by any ſpace that can be 
propoſed;.. how ſmall ſoever ; and yet the polygon can never become equal to 


* 


the circle or leis. In like manner, the circle will be the aliimate magnitude of 
1 et HE ie , / . « SID ener ener 
. the polygon inſeribet . 21 


18 180-11 801183645 2 


© * Again, the foregoing triangle is the ultimate magnitude, of the conſtructed 
triangle; becauſe, the new baſe being always equal to the circumſerence of the 
polygon, will conſtantly be greater than the giren baſe, Which is equal to the 


+ 


circumference 
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circumference of the circle only; and yet the new baſe may be made to 
approach the given one nearer than by any difference that can be named. 


* . * — " * 
La 4 * % * ＋ MT M N 8 Te $3 ®.. a, N 1 — * „ * 4 1 # * Ls. * n a4 » t * * "4 P ”Y * . 
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2 CAsk. Ratios alſo may ſo vary, as to bo confiried'afrer the ſume manner to 


Tome determined limit; and ſuch limit of any ratio is here conſidered, as that, 


with which, the varying ratio will ultimately coincide, Princip. Lib. J. Lem. J. 


25 Hege S115) at OD Feel ²˙ Ä 7 a4: rh IA! it 985 4 
2 Deyrinrrion. V there be two quantities therefore, that are Cone or both.) 


continually varying, either by being continually augmented or continually diminiſhed ; 


and if the "proper tion: they bear to. each other does by: this: manner perpetually vary, 
but in. ſutb a manner" that it conſtantly approaches nearer and nearer to ſome deter- 


mined proportion ; and can alſo be broaght at laſt in it's approach nearer to this 


termined ah ptr than to am other that can be aſſigned; but can never paſs is; 


this determine 1 proportion is then called the ultimate ratio of theſe varying quantities. 
"OL SMRSBUTIQE Dt & H OLA ON S072! DTT fic CY AW IH B17 HT 
% The ſame ratio may be called ſometimes the prime, at other times be 
ullimate ratio of the ſame varying quantities; according as theſe quantities are 
conſidered, either under the notion of vaniſhing, or of being , Penne who 
imagination by an Unincerrupted motion. The doctrine under examinatio 
receives it's name from both theſe ways of expreſſion, n. 


* 2 * A 
41444. 


** ©» Cw 14 


inen & I 10-3} 5 F/ 201. 94h: Bart + 2781111 9111 EA un v F219 LOI 

N. B. “ The reader will perceive that I am endeavouring to explain Sir 
Laas Newton's expreſſions, Ratio ultima quantitatum evane/centium. And have 
Tencdlered the Latin participle evangſrens by the Engliſh word “ vaniſhing,” and 


and not, by dhe word “ evaneſgent,” which having the form of a noun adjective, 


does not qo certainly, imply that motion which ought here to be kept carefully 
in mind: the quantities under conſideration become vaniſhing, from the time 
we firſt aſcribe to them this &r etual diminution ; that is, from the time they 
are quantities Shen ee be ind as during their diminution, they have conti- 
nually different proportions to each other; ſo the limiting ratio between them, 
is not to be called merely, Ratio barum quaniitatum evanęſcentium, but ullima 
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] ratio, we muſt call it, Ratio prima quantitatum naſcentium. Princip. 
dino II. Upon 
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| 8 „ e Uponaheſs definitions, we may ground the following? Propoſiions : d- 


74 * C5 1 
X 1 . 
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1 Proy.. When varying ma gnitudes keep. 4: 97g the Jone n to each * 
other, their ultimate magnitudes are in ibe fame proportion. Ma oi gene 


„Let A and B be two varying magnitudes,” which keep Sgt in the 
fame proportion to each other; and let C be the ultimate magnitude of A, and 
D the "Ia magnitude of B: 1 tay that C is to D in ne lame roc as 
A to 

ARE 


— ur V4 „ e Por 
: Since A is 4 varying 8 Dane 3 to C, but can derer 
e become equal to it, A may be VOOR always: greater or har on leſs ww 1 


Ia the firſt place. [if ippoſe.; it . when A. is greater . ” "a 5 
in approaching to C, it is continually diminiſhed; . 3 5 
5 keeping always in the ſame proportion to A, hy in approaching to 
's limit D, is alſo cauitig unity diminiſhed | Blitz od em of omit 0:1 3B * 


Nom, if poſlible, let the ratio of Ct to D be e TER ink of A to BY 
(chat 3 Is, ſuppoſe C to have to 5 ae E, BT than D, the lame 
proportion as A to B). . | an e e cp Rs 


oY oY 
INFN 4 411 1 541 « 4 4 Gow 1321 


Since C is the ultimate eas of A in the ſenſe of the ma vo defi- 

N nition, A can be made to approach nearer to C than By any difference that can 

| be propoſed, but can never become equal to it or leſs: therefore, ſince C is to 
N E 4s A to 1055 'D nyt ROT } $ Feta ee. can 95 — 4 10 2 
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| After he # fame, PET. neil zer 5 43 eh N to 0 1 greater, 3 75 that 
of B to A. 0132 1 E530: 4 363) it D llsun 
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In the feeds tate, ic me Gang Wasch A hg: Pet than' O5 * follows 
in like manner, that neither the ratio of C to D can be js than rh that of A to 


B; nor the ratio of D to C 45. than that; of Bro Ms 0! been 


Cos. B. 5 be ultimate magnitudes of the e ſame, or equal varying opt: are equals 


Now from this corollary (which evidently follows from the propoſition) the 
fejrettettioee equality between the circle ad triangle will imwnediately appear : : 
for the circle being the ultimate | magnitude of the polygan,' and the given 
triangle, the uſtimare magnitude of the conſtructed triangle; 2 the*polygon 
and the conſtructed 4 dy are „deen by this \eorollaty,” as eirele N * 


GT. 


triangle wil be alſo equal.” "A e e 40 e 
8 18 rr 8 S 1 [las 1011 | 485 Sit 
N | _ 11 ks es MI ILY TW it's corollary "a admitted ag 


genuine dequctions * the * definition upon which it is grounded; this 
demonſtration 


t 1 
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demonſtration of this equality of the circle and triangle cannot be excepted to: 
for no object ion can lie againſt the definition itſelf, as no inference is there 
deduced, but only the ſenſe explained of the term [Ultimate magnitude] defined 


— * 


2. PROP, © All the ultimate ratios of the ſame varying ratio are the ſame with 
ware ee 1. 


ee Suppoſe the ratio of A to B continually varies by the variation of one or 
both of the terms A and B: if the ratio of C to D be the ultimate ratio of A 
to B, and the ratio of E to F be likewiſe the ultimate ratio of the ſame; I ſay, 
the ratio of C to D is the ſame with the ratio of E to F.— For, if you deny it, 
the ratio of E to F differing from the ratio of C to D, the ratio of A to B will 
either paſs that of E to F, or can never approach ſo near it as to the ratio of 
C to D: inſomuch that the ratio of E to F cannot be the ultimate ratio of A 


to B, contrary to the hypotheſis, Q. E. D. 


The two definitions here ſet down, together with the general propoſitions 
annexed to them, comprehend the whole foundation of this method. 


III. We find in former writers ſome attempts towards ſo much of this 
method as depends upon the firſt definition. Te 


ce Lucas Valerius, in a moſt excellent treatiſe on the Center of Gravity of Solid 
Bodies, has given a propoſition nothing different but in the form of the ex- 
preſſion, from that we have ſubjoined to our firſt definition: from which he 
demonſtrates with brevity and elegance his propoſitions concerning the menſu- 
ration and center of gravity of the ſphere, ſpheroid, parabolical and hyper- 
bolical conoids. This author writ before the doctrine of Indivifibles was 
propoſed to the world. | | 


ce And ſince, Andrew Tacquet, in his treatiſe on the Cylindrical and Aunular 
Solids, has made the ſame propoſition, though ſomething differently expreſſed, 
the baſis of his demonſtrations ; at the ſame time very judiciouſly expoſing the 
inconcluſiveneſs of the reaſoning from indivifibles, 


6 However, the conſideration of the limits of varying proportions, when the 

quantities themſelves expreſſing thoſe proportions have no limits, (which 

renders this Method of prime and ultimate ratios much more extenſive,) we owe | 
entirely to Sir 1/aac Newton, That this method, as thus compleated, is appli- S 
cable not only to the ſubjects treated of by the Ancients in the Method of 
Exhauſtions, but to many others alſo of the greateſt importance, appears from 

our author's immortal Treatiſe on the Mathematical Principles of Natural 

“% For it muſt now be manifeſt, that mathematical quantities become the 
proper object of this Dorine of mn” whenever they are ſuppoſed to EN 
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by any continued mode of prolongation, dilatation, expanſion, or other kind 
of abgmentation; provided ſuch augmentation be directed by ſome general 
rule whence the meaſure of the increaſe of theſe quantities may rom time to ime 


be eftimated. And when different homogeneous magnitudes increaſe after this 
manner together, one may vary faſter than another. Now the velocity of increaſe © 


in each quantity is the fuxion of that quantity. This is the true interpretation 


of Fluxions ; Incrementorum velocitates. For this doctrine does not ſuppoſe 


the fluents themſelves to have any motion: fluxions are not the velocities with 
which the fluents or even the increments which theſe fluents receive are tbem- 
felves moved; but the degrees of velocity wherewnh thofe increments are 


generated the terms velocity and celerity are applied in a Agurative ſenſe, to 
denote the degree [or rate] herewith this augmentation in every part proceeds. 


4 Subjects incapable of loca! motion, ſuch as fluxions themſelves, may alſo 
have their fluxions. In this we do not afcribe to theſe fluzions any actual 


motion; (for, to aſcribe motion or velocity 'to what is itfelf only à velocity 


would be wholly. unintelligible.) The fluxion of another fluxion, is only a 
variation in the velocity which is that fluxion., In ſhort, ht, beat, ſound, the 
motion of bodies, the power of gravity, and whatever elſe is capable of variation, 
and of having that variation a//igned; for this reafon,, comes under the 


preſent doctrine: nothing more being underſtood by the fuxion of auy ſubject, 


7 


than the degree [or rate] of it's variation, 
e bis Hae lewaes In; iaxante.the 
geometrical. problems, whereby he was conducted in thoſe remote ſearches into 


Nature, which have been the ſubject of univenſal admiration; fo. to the Meibod 


o . 4 


of Prime and Ultimate Ratios is owing the ſurpriſing brevity, wherewith. he has 
demonfirated thoſe dilcoveries.”'; 1 op wont HT adorn Ito 
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I ſhall offer no apelogy for the length of this AnalyAs, in which I have 
endeavoured to bring together into one comprehenſive view the. ſcattered parts 


* 
A — 


” 
- 
* 


of that maſterly argument, by which Robins has explained che leading principles 


of the Doctrine of Prime and Ultimate Nutios, upon which Newton's Mb,, 
Fluxions is founded ; it is far ſupemior indeed to the fabſequent explanations of 
profeſſed commentators ; and it is a thigh. gratification to myſelf to find, that 


+the mode of explanation, which I adapted of the Doctrine of Limits, is pre- 


ciſely the ſame as Robins's.; long before 1 had ſeen! his admitable trestiſe 
which did not fall into my hands until Jately, a xonfiderable time after the 
publication of the Hnalyfs Fluaianum. It deſerves indetd to be beiter known 


and more ſtudied; as containing a full and ſufficient refutation of the vavals of 


2 both ancient and modern, againſt the nature and certainty. of ibe 
n CART FEE 45,04 4 BY) 111 0 1 ARES EE LS LE : 
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II. Colſon, s Aecount of the Method of Fluxions, &c. 
Ul. Madtaurin's Account of the Method f Eau, bre. 
Aſter the end of Mactaurin's Account, & c. p. 23, inert 
1v. La Creix's | Account of the Method of Fluriont. 
Tot the foregoing teſtimonies of the moſt eminent Brit mathematicians 1 
am happy to add the following, which reflects high honour on the candor and 


liberality of a diſtinguiſhed French analyſt, La Croix, confeſſing the ſuperiority 
of the Methad of Fluxions over the Differential Calculus ; from a curious and 


valuable Extract furniſhed even by the W Mon THLY BETA 1890. 


Vol. 3 1. Append. p. 497. 


« Newton, ſuppoſes lines to be generated by the motion of a point; and 
ſurfaces, by the motion of a line ; and he gave the name of Fluxions to the 
velocities which regulated rhe motions. Theſe notions, although rigorous, are 
foreign to Geometry, and their application is difficult. It is true that, by 

imagining poipt which moves on a line, while the line itſelf is carried forward 
with an uniform velocity, we may repreſent any curve whatſoever : but the 
velocity af the deſcribing point being variable, at each inſtant, we can only 


determine it by recurring ro the Method of the Ancients ( Erbauſſions 9, or to 


that of Prime and Ultimate Ratios, 


« It is of this laſt method that Newton atwoſt. aka avails himſelf ; fo => T 


properly ſpeaking, Fluxians were to him only a mean of giving a /en/ible exiſtence 
to the quantities on which he operated. By the Method of Prime and Ultimate 
Ratios he underſtood the inveſtigation af che relations of quantities af the firſt 


and laſt inſtaut of their exiſtence, when the quantities. were generated or vaniſhed 
together; and he found in the prime ratio of ſpaces deſcribed hy the ordinate 
on the line of the abſciſſas, and by the deſcribing point of the ordinate (ſpaces 
Which he called Moments , the ratio of the fluxion of the abſciſſa to that of the 

ordinate ; whence he determined the direction of the tangent. - The Calculus 
was merely that uſed by Barrow in his Method of Tangents, which Newton by 
means of his Formula for the Binomial Theorem, and 15 his rache into 


ſeries, Nat extended to irrational expreſſions, On 


1 he advantage f the Met bod of Fluxions over ke Diffirential Cats, 


in point of Metapbyſigue, conſiſts in this: That, fuxions bein 1 faite quantities, 
their moments are only infinitely ſmall quantities of the #7 order, and their 


fluxions are finite.: by theſe means, the conſideration of e 9 ſmall Mahi | 
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12 AN ALVYSIS FLUXI1ON U M, 


How was it poſſible for Monthly Reviewers, after reciting this luminous and 
honourable teſtimony to the ſuperiority of the Method of Fluxions by the 
ableſt expounders of the Differential Calculus, La Croix and his illuſtrious 
editors La Place and Le Gendre, redeeming the character of the French analyſts, 


which had been impaired by the aſperſions of a D' Alembert and of a La 


Grange on the immortal Newton's fame; how was it poſſible, I ſay, that 


their eyes could till be ſo holden,” after adducing this teſtimony, as ſtill to 


aflert, that Newton himſelf was not perfettly ſatisfied of the ability of the 

ground on which be had eftabliſhed his Method of Fluxions !”—to wonder, | how] 
that [after] having beyond all controverſy obtained TRUTH, mathematicians ſhontd 
have been unable to make it sC1ENCcE ; for the method was ſimple and eaſy in it's 


application and rigorous in it's concluſions !”'—©* Viewed as'a whole it poſſeſſed the 


greateſt ability; though it's foun4ations ſeen through a miſt, ſeemed uncertain' and 
of atſtordant and unſuitable materials!“ Had the native inſignificancy of the 
Fluxionary Calculus deomed it to periſh, the wit and poignant raillery of Berkeley 


bad perpetuat:d it's memory, and * ridiculed it into immortality :* but in ſpite of 
theſe altacks, the Engliſh Mathematicians have till perſevered in their opinions; 


decming it perhaps more meritorious lo err with NEWTON than to think juſtly with 
OTHER nen, [i. e. THERE MonTHLY REVIEWERS]! pp. 495=499.—And they 
will ſtill perſevere in their attachment to the Father of Briuſh Science. 


r ; 


* 


How widely different are the ſentiments of the illuſtrious La Place, which 
they cite in the next page, 500, from his Letter to M. La Croix. 


I ſee, with much pleaſure, that you are engaged in a great work on the 


5 Differential and Integral Calculus. The ſeveral methods, by being brought together, 


will throw mutual light on each other. What they contain in common is moſt gene- 
rally their true metaphyſigue: and this is the cauſe why the metaphyſique is almaſt 
always the laſt: thing that is diſcovered, — It is only by:refleting on - the route which 
OTHERS have followed, that WE are able to generalize methods and to diſcover their 
Trac metaphyſics.” 50 ol 19509; 5 [S349 e Id bor; 3 Fes 


This indeed is worthy of a mighty, maſter of the Sciences, and a genuine 
diſciple of Newton, treading in his ſteps, and thereby ſurpaſſing his teacher. 


| Page a9, afcer $ 68, and before $ 69, ln. 


The following maſterly explanation of the term momentum, as employed by 
i Newton, is given by Robins, in the Concluſion of his excellent tract, | p· 7 5 


In determining the ultimate ratios between the contemporaneous differ- 
ences of quantities, it is often previouſly required to conſider each of theſe 
differences apart, in order to diſcover how much of thoſe differences is neceſſary 
for expreſling that ultimate ratio. In this caſe, Sir 1ſaac Newton diſtinguiſhes 
by the name of momentum, fo much of any difference as conſtitutes the term uſed in 
expreſſing this ultimate ratio, 5 Hans OO 
4 Thus, 


o AED ERP AL; 4 13 


Ls 


Thus, if A and B denote varying quantities, and their contemporaneous 
increments be. repreſented by a and 6, the rectangle under any given line M 

and 2 is the contemporaneous increment of the rectangle MA; and A2 + Ba 

5 + 46 is the like increment of the rectangle AB.—And here, the whole incre- 
ment Ma repreſents the momentum of the rectangle MA; but he part, Ab + Ba, 
only, (and not the whole increment As + Ba + ab,) is called the momentum of 
the rectangle AB: becauſe /o much only of this latter increment is required for 
determining the ultimate ratio of the. increment of MA to the increment of 
AB; this ratio being the ſame with the ultimate ratio of Ma to Ab + Ba: (for 
the ultimate ratio of A + Ba to Ab + Ba + ab is the ratio of equality. 
i Conſequently, the ultimate ratio of Ma to Ab + Ba differs not from the 

ultimate ratio of Ma to As + Ba + ab. „ 


e Theſe momenta equally relate to the decrements of quantities as to their 
increments ; and the ultimate ratio of increments and of decrements at the ſame 
place is the ſame. Therefore the momentum of any body may be determined, 
either by conſidering the increment or the decrement of that quantity; or even 
by conſidering 4075 together. And in determining the momentum of the 
rectangle AB, Sir Iſaac Newton has taken the laſt ofytheſe methods; becauſe 
by this means the ſuperfluous rectangle (ad) is ſooner diſengaged from the 


demonſtration. 


«« Here it muſt always be RE that the oaly als which ought ever 
to be made of thefe momenta is to compare them one with another, and for no 
other purpoſe than to determine the ultimate or prime e between the 
ſeveral i increments or decrements from whence they are deduced. 8 6 6. 


e Herein. the Method of Prime and Ultimate Ratios r differs from that 
ö of Indi viſibles; for in that method, theſe nomenta are conſidered abſolutely as 
| © parts, whereof their reſpective quantities are aF#nally compoſed. But though 
theſe momenta have no final magnitude, (which would be neceſſary to make their 
parts; capable of compounding. a whole by accumulation,) yet their atimate 
ratios are as truly aſſignable, as the ratios between any quantities whatſoever, 
Therefore none of the objections made againſt the doctrine of Tndivifibles are of 
the leaſt weight againſt this method : but while we carefully attend to the 
obſervation here laid down, we ſhall be as ſecure from error, and the mind will 
Ne as full Pane as in any the moſt unexcepuonable demonſtration of 5 
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The opinion of the Indian Brabmins is thus recorded by grid, B. 15. 
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14 ANALYSTS FLUXIONUM, 
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For they are ectifibinied: to account the preſent life bere, as if it were an 
1855 only; but death, a birth into the real my and the happy, reſerved _ 


the ſeekers of wiſdom,” 
The following curious and valuable anecdote, &c. 


Pars Prima, p. 3, $7, after l. 7. Vide quoque 8 96 bujuasInfert 


© 1dque inſuper conſtat, ex ipfius Newtoni reſtimonio, Quadrat. cur var. ſab 
initio: „ Incidi paulatim annis 1665 et 1666, in Are ah gud bic 


| land Jum in Ruaaraturd Curvarum.— 


CORRIGENDA.- PART II. 


2 56, 9122, dde I. 8 et 9» et ſubſtitue inſequentia 


Eritque ratio wodularis ; in quovis ſyſtemate logatithmorum ratio 3 cujus . 
logarithmus eſt ipſe modulus. 3 autem ratio in omni 3 eadem erit; 


ſcilicet ratio ſeriei infinite I + — - + - — = +: * 7 55 5 , &c. ad x, ejüſve 


1.2.3 


reciproca: 1 ratio numeri 2. IT fg! ad 1, Taos reciproga, nempe, ratio = 
in decimalis 0.367879, P. ore, 


3 B. Vulgo fertur, et quibuſdam auctoribus Ann chene notæ Phet, (i. 
| licer, Montucla, &c,) logarithmorum ſyſtemara Briggianum atque Neperianum fon 
niſi diverſis by perbolis, et diverſis curvis, logarithmicis, ſeu logiſticis, deſignari 
poſſe; ſed minds rectè, ut viderur: nam, ſi unitas deſignet quadratum conſtans per- 

5 reflangule, (contentum utique aſymptotis « et ordinatis externis hiſce parallels), 
areæ inter ordinatas uni ex aſymptotis parallelas, alteram aſymptotam, tplamque 
byperbolam intercluſæ, logarithmorum ſyſtema / NMeperianum rite exponent fin 
vero area inter duas ordinatas uni ex alymptotis parallelas quarum major ſit 
decupla minoris, et alteram afymptotam, et hyperbolam ipſam, intercluſa per 1 
unitatem defignetur, ſeu vocetur unitas, areæ alymptotice ejuſdem hyperbolæ, 5 
quæ antea ab py N «hos n nunc VO” . HAS W : 


10 guduis autem curud lade, 157 ene 6 We curvæ * 2 
per totam curvam. eſt ſemper. ejuſdem magnitudinis,) per unitatem deſignetur, 


abſciſſæ axis, ſeu aſymptotæ, inter duas ordinatas interceptæ, logarithmos 
ee eee by ſyſtematis 


— 


r er — —— K U— — — —ů— — ————ů—— 


CORRIGENDA PART 11. 


ſyſtematis Neperiani exponent; fi vero abſciſſa quevis axis, ſeu aſymptotæ, 
inter duas ordinatas, quarum major fit decupla minoris, intercepta, (que 
pariter per totam curvam erit ſemper ejuſdem magnitudinis,) per unitatem 
deſignetur, exdem abſciſſæ axis, five aſymptotæ, quæ antea exhibebant loga- 
rithmos ſyſtematis Neperiani, nunc exhibebunt logarithmos ſyſtematis Briggiani. 


Hinc conſtat, epitheton ** hyperbolicum,” logarithmis Neperianis vulgo tri- 


butum, Briggianis aut alterius cijuſvis ſuſtematis logarithmis æquè competere. 
Vide Cl. Maſeres, 1 on the Nature of a in his Elements of 


Plane af rigonometry. 


- 123. Fluxiones logarithmorum, &c. 


„ dele totum Caſ. 2, et p. 58 totam N. B.; ; pro quibus ſubſtitue quod 
hic ſequitur; 


Caſ. 2. Fiat y* = 2. Eritque log. z = log. , * x. Sed log, z eſt = =, 


per F 127; et log. y X x eſt = vg + Xx + * X -, per & 84. Ergo 


— erit = log. 7 X X + # X z; et proinde, 2 erit = = log. Y X x2 + £2 


= log. y x H + ay” 5 at ſcilicet * pro z ; hoc eſt, fuxio quan- 


titatis variabilis (Y) equatur duabus quantitatibus, quarum una (log. y * 


xy") of fuxio ipſſus quantitatis exponentialis ( quaſi pro conftanti habite, ut in 


Caſ. 1; altera autem, (xyy* ) fluxio ejuſdem quantitatis, quaſi indict conſtanti do- 
 fignate. . E. De. 1 | 


— 
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